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ABSTRACT

Growing massive need for enhanced learning cajiplibirough the use of useful teaching pedagogy very
big challenge. In this paper, we conducted empiriegsearch to understand issues and challenge$énapplications.
We used different teaching pedagogy through mneraamiearning vocabulary, calculus and numericainputations on
16 random sample of Bachelor of Technology studdifis issues and challenges are inferred from dietbee statistics.
The findings are interesting to note with regarddifferent subjects (English and Mathematics). Tike of mnemonics
for teaching the multi-disciplinary subject is gtiesable and insightful. A very good scope of fartresearch in this area

is highlighted to extend the scope of understanding
KEYWORDS: Determining Multi-Disciplinary Learning, Statistit@est on Learning through Mnemonics

1. INTRODUCTION

One of the most dynamic functions of brain is tonmeze facts, figures, people, places, information,
etc. Memory is that territory of mind which not grdncodes information but also functions as a riémysof the encoded
information. We perceive many things in our dayday life which directly or indirectly leave an inipr on our mind.
The urge of learning is infinite and so is the ate#information where we encounter thousands ofsfand details on
various topics. Whenever we come across a noviyentr inquisitiveness to unravel the unexplordéses of that entity
gets increased. Our curiosity makes us receptidenath rigorous efforts we yearn to achieve a darkavel of excellence
in it. It is noticed till the time our engagemeritiwthe task remains persistent we obtain desiesdlt. As soon as the task
becomes another accomplishment the verbal cuesedenhnt information start fading. In other words start forgetting
facts and information associated that helped uotoplete a particular task in the past. The onkétieonew goal brings
new information and the cycle moves on like thifte® memory is broadly divided into two major parsbort term
memory and long-term memory. Short-term memory ghasut as soon as the goal is achieved for instanstedent
prepares something for his assessment as soomr asthssment is over the stored facts and infamatart fading and
after some time they no longer remain a part aivaanemory. Longterm memory stays longer and seagea powerful
tool to accomplish many tasks in future. For longtenemory people use different techniques andegfie$ so that the

information brain has stored through memorizinguthoemain there for a longer period of time.
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Explicit and implicit functions of memory are aldnown as declarative and non-declarative systems
(Squire, 2009). Th®eclarative or Explicit Memoryis the conscious storage and recollection of dataf(& Schacter,
1985). Under declarative memory residemanticandepisodic memory. Semantic memory refers to memory that is
encoded with thespecific meaning (Eysenck, 201 8jlenepisodic memory refers to information thaeircoded along a
spatial and temporal plane (Schacter& Addis, 2@¥funar, 2010). Declarative memory is usually thmagry process
thought of when referencing memory (Eysenck, 20l@h-declarative or implicit memory is the uncoiss storage and

recollection of information (Foerde et al. 2006).

A robust, multi-disciplinary and everlasting memasycertainly a bedrock of achieving excellenceamy field.
Memory with high levels of multi-disciplinary leany capability provides us the ability to recalktain various
experiences and information from past and help® @slapt in present in different instances. Etymigially, the modern
English word ‘memory’ comes to us from the Middlagiish memorieswhich in turn comes from the Anglo-French

memoireor memoriesand ultimately from the Latimemoriaandmemorywhich means ‘mindful’ or ‘remembering’.

A lot of research has been conducted in the fiéldnemory with learning ability among various capiikis
(Anthony & Knight, 1999). Researchers and schdteange time to time devised and improvised mnematoienhance an
individual’s memory (Higbee, 1987), (Highee, 1989). is known that Mnemonics use elaborative keyword
retrieval cues and imagery as tools to encode afgrmation in such an effective manner that thessst assist an
individual to store the information for a longerripel of time where retention is easier (Levin, 1983tkinson, 1975).
Ancient Greeks and Romans believed that memory fistw@ types: natural memory and artificial memory.
Natural memory is inborn and varies from persopeawson (Hayes, 1984) whereas; artificial memorylmaenhanced and
improvised through certain mnemonics (Mastropi¢rale 1985). Mnemonics thus help a person to meraomultiple

things easily and in a long term.

One such Mnemonics is ‘Memory Palace’ which is algiown as Method of Loci (Qureshi, 2014).
The Greeks and Romans also used mnemonics fotiefanemory (O’Keefe & Nadel, 1978). They used plac places
to remember certain information. The Memory Paladies on the fact that we are good in remembepiages we see
every day. Among all senses humans learn more ghrgeeing things and visuals stay in our memoryaftong time.
Sometimes even a place we visited and got entbrakbeause of its magnificence stays in our memaryaflonger time.
Such place can be used to create a memory patacedér to make the best use of Memory Palace raseamonic we
generally choose a place we see every day as wiamikar with each and every details of that plakemory Palace
works in few steps: First the person has to deaig¢ace he/ she is familiar with. The effectivenesthis strategy based
on an individual’s ability to mentally see and w#tkough that place even when he is not present tfidis place can be a
person’s house, the street he lives in, the bugldvhere he works etc. The next step is to analyselace methodically.
Each and everything placed or positioned thereulshbe clearly memorized. When an individual entiss place he
should be able to see things in their correct orflbe next step is to imprint the place in the mifdose who are quick
visual learners they don't take much time to mes®gven the minute details of the place. Movingadltbe next step is
to associate those things one wants to memoridetihd objects he can see at that place. For irstarqgerson wants to
memorise the titles of the books, he can use hitystoom to memorise the hames. He can associatetitie with the
objects he can see in the room. The final stage Vésit one’s memory palace. Once things are astmt and the person

has memorised them then as soon as he mentally thsi place those attached things will automdyiadpear in front of
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his eyes. The effective use of Mnemonics help nf@mation already stored in long-term memory tdkenenemorisation

an easier task. Mnemonics like Memory Palace iklhigffective in memorising things first time.

On the other hand, considering mnemonics for legrarithmetic calculation and University level methatics is
a very challenging proposition. Some research leen lwlone which illustrates the effects of procesemonic (PM)
instruction on the computational skills performamdel 3- to 14-year-old students with mathematiesieng disabilities
(Manalo et al. 2000). The paper by Allinder (199%rlier, explored the effect of differential implentation of
curriculum-based measurement (CBM) on math comjut@ichievement of students with mild disabilitiewever, it is
noteworthy that children’s capability on learningsit number mathematics is examined by (Bana & &ship, 1995)
among primary school with various memory challendess presently completely unknown that how aslldehave in
general, using Mnemonics in learning literature &mchnical subjects like arithmetic, higher mathtcsaat the same
time. Higher Mathematics is very visual at highardl learning. It is hard to differentiate betwegsualization of abstract
mathematical formulae and visual mnemonics usede#wn the concepts. The present paper sets scapéhiio
multi-disciplinary research and statistically exags experiment conducted in two stages in thisrdega 16 Bachelor of

Technology students at the University level.

2. MATERIALS & METHODS
2.1. Study Scope

The retrospective literature review was done tdangescopes of this study setting. Some notable svanie

reviewed below:

The usage and applications of Mnemonics vary fr@rs@n to person of different age groups. Mnemoares
devised by the educators keeping the learning tigsc and outcomes in mind. The most receptive adaptable
mnemonics are those which can be easily understoddised. Mnemonics must be used according te#naihg need of
the learners and hence should be introduced afppeopriate time. In order to achieve desired auEannemonics

should be incorporated in the teaching lessonac¢h a manner that they help the learners to enhtheadearning levels.

The paper by Scruggs et al. (2010) highlights tleage of mnemonics to help disabled students.
The paper by Manalo et al. (2000) states the efifé®rocess Mnemonics (PM) was more on trainedestisdshowing
greater computational capability than on untraipgdhary school students. The application of mnemm®mias checked on
the students who suffered from the problems suckerastional and behavioral disabilities, mild mentetardation.

Content areas include elementary social studiesyahtary reading vocabulary etc.

In the other paper, the authors (Scruggs & Masrg®R000) tried to use different mnemonics astsigies to

overcome one of the common problems amongst tliesta which are academic content learning.

By using research integrating techniques this papates an endeavor to ease out the process of rizmgor
academic content. One of the research studies waducted on eighth-grade students which have kemussed in
the paper (Morrison et al., 1987)where the studemse divided into four groups. Each group was gigedifferent
instruction to read a passage that described diahiaed attributes of nine North American miner&@se-fourth of the
students was given some of the instructions tonusemonics along with some keywords and mnemofiicstriations

of the content to read the passage, one-fourthe&tudents was given keywords and further instdito create their
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internal mnemonics. One-fourth of the students vgasded to create their own keywords and intermagdes and rest
of the students were encouraged to create anchaseotvn style or method of reading the contenthefpassage. Those
students who were given mnemonic keyword and iligins showed the most encouraging results in geof

comprehending and recalling the mineral attribatesompared to the other three groups.

In the paper (Bellezza et al., 1978) the methodoof has been used and experimented to see thésiesu
An earnest attempt was made to create a mnemonwiceddt is discussed in the paper that methodof &ctually acts
in sync with natural memory. This was observed bing familiar loci provided by the subjects to mdkarning
incidental. It was concluded that the recall of terbal cues made by the subjects relied on the tleat were

associated with the verbal cues and hence locsdiad helped the subjects to recall their verbakcu

In another study (Nairne et al., 2005) the mnemaffects of an initial recall on later recall in anmediate
memory setting was studied and examined. In theemixgnts, the passage of time acted as a constraint
The results indicated that when participants iliitiaecalled an item immediately preceding the &rgarget recall

improved.

The article (Mastropieri et al., 1989) discussesadel for reconstructing associative learning taskd also
highlights the usage of pictorial presentationptovide more meaningful and concrete learning tal aéth a variety
of subjects. This model can be used to help dishlled handicapped learners to make learning easyhém.
Broadly mnemonics are used to make memorizatioy sasthat anxiety of learning and memorizing thirmgs be

alleviated in a study by Mocko (2017)the effectaising mnemonics was assessed.

A large number of university students were putasktto examine whether the use of mnemonics heped
to reduce their stress level while preparing tleeiams. In another article (Richardson, 1992) ththaauhas tried to
study that mnemonics imagery can be helpful intingathe patients whose brain got damaged due toesimjury or
ailment. Clinical research has proved that usagam#monic imagery has helped a few patients whasmary suffered
due to brain damage. The usage of Mnemonic imalgasyshown improvement in few cases but it variechfpatient to

patient. Those with severe damage did not demdasdrey improvement.

In a study by Gibson (2009) a teaching pattern aodiculum was designed to teach nursing students.
A mnemonic based framework based on acronyms anéhzation was prepared for the nursing studemtsetp them

understand the course.

The article by Katre (2004)presents the usage afmamics techniques as the tools of a pictorialriate for
self- identification of illiterate villagers. Theusly relied on the villagers’ existing visual liggry. In order to learn and use

the second language, the learners used diffenetéegtes.

The article by Macaro (2006) reviews the problepiated to strategy research and proposes a retfisecetical
framework in which strategies are differentiatednirskills, processes, and styles. The article pfeposes a series of

features essential to describe a strategy so étrland doable results can be achieved.

In an article by Beitz (1997)like other researchansl scholars, the authors feel that incorporatipgropriate
mnemonics at the correct time and in the correchrmaa enhance the learning level of the studentsa ktudy by

Wolgemuth et al. (2008), the relationship of mneinastrategies and academic performance of secorstdrgol age
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students with disabilities was explored. The fimgdof this review supports that inclusion of mnenesnin study methods

and teaching methodology does bring improvemestudents’ academic performance.

Cawley et al. (1979) find which is based on theinfation collected from the literature as well aseatensive
data by the authors, includes an interpretativéerewf the characteristics of learning disabledtiicas they relate it to
mathematics. The authors delineate the establistaet/ facets of failure which the learning disabyedngster is facing
in day to day life. A set of discriminators wereesified for identification of certain subgroups learning disabilities.
Finally, the data presented were shown to provitgght into assessment procedures for youth wittahdiities in
mathematics. The focus was on problem-solving céempe and the application of mathematical skilld aoncepts to

“real-life” situations.

The study (Allinder, 1996) explored that, the effeaf differential implementation of curriculum-bake
measurement (CBM) on math computation achieveménstudents with mild disabilities. The selected iables
associated with the quality with which teachers lengent CBM were examined. The group of twenty-ngpecial
education teachers; each monitored two students mitd disabilities in math computation using CBMIr f16 weeks.
The Results indicated that students whose teadimniemented CBM more accurately made significagtigater math
gains than it did on students, whose teachersr(pleimented CBM less accurately and (b) did not@BM. Adequacy of
planning time was associated with the quality ofMCBnplementation. It is noteworthy to understanattdevising a

methodology for implementation eloquently servesghrpose of the gradual learning process.

Anastasi (1988) explored the psychometric testieghods and suitability of the respective methodsitmusage
among learners. Part 1 of the work deals with tegjins, characteristics, uses, norms, reliabilitglidity, and item
analysis. In the discussion part of the specifétstén Parts 3, and 4, the application of the |ijpies presented in Part 1 is

repeatedly used and various statistical concepgdogmd in the text have been explained and illtstta

In the research paper written by Bana & Korbosk§98) on Children’s knowledge and understandingijcbas
mathematical facts at primary school level revdwlt trecalling/retention of these mathematical fast@ challenge.
However, same deductions after reaching adulthoayg mappen due to lack of interest in that subjéds. always noticed

that facts and figures which are of no interestagriearners are forgotten.

Earlier, Strang & Rourke (1983) studied the Catggbest performances of two groups of children who
performed at the same impaired level in mechangcdahmetic, but some of them exhibited quite difer patterns
of performance on academic and neuropsychologieasores which were compared. The significant diffees between
the two groups on the Category Test were intergretehe light of the different patterns of neurgglogical abilities
and deficits of these two groups. Some socio-ematiand remedial ramifications of the pattern wexbibited by the

group.

Another research study by (Batchelor et al., 198@hlighted that efficacy of a cognitive-based targtic
problem-solving model was tested using 989 studeitts learning disabilities. The Comprehensive gsychological
test battery information was used to predict coritpaaithmetic test performance as a means of enxiamithe utility of
this model. Results of this study offer supportisaiodel in accounting for arithmetic performancelemcontinuous
visual stimulus conditions. However, these datacet® a more complex neuropsychological underptnmarithmetic

performance in both visual and aural stimulus como$. The neuropsychological aspects of arithmgtablem solving
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were discussed in relations to this cognitive-basedel.

In the works (Higbee, 1985) and (Higbee, 1987)ahehor focussed on Process Mnemonics (PM) and fateu
its Principles, prospects and discussed relevaobl@ms and tried to understand the cross-culturgdact of Yodai
Mnemonicsin education. He claimed that all research on mméosohas been majorly published in the United State
Canada, and Great Britain. He considered a Japadesator, MasachikaNakane, who developed mnemoaileslYodai
(meaning “the essence of structure”) for teachiregh@matics, science, spelling, grammar, and Engi¢hereas most
mnemonics help one to remember specific facts Hiathelps one to remember principles, rules, andqures. Hence,
Yodai mnemonics have been adapted for teaching emsttical operations with fractions in the Unitedat8s.
Higbee (1987) describes this mnemonics and reviexggarch on their effectiveness in instruction asability.
Research questions can be framed on the natureodfiYand on adapting Yodai in Western cultures tan@adly
highlighted for further research. Maier (1980) motbat the failures of typical problems taught @haol and some

suggested remedies were featured. The specifigysinaleeds to be strengthened.

The use of Keywords as mnemonic highlighted by kégséri (1988) has shown that a variety of methads
effective for assisting students in learning theaniegs of new words. It is important to note theku®tahl & Fairbanks,
1986) in this context. Few more studies were donélLbvin et al. 1984), (Mastropieri et al. 198 réssley et al. 1983),
(Scruggs et al. 1985) and they have found the keywoethod given by (Atkinson, 1975) is superior feaching
meanings of new vocabulary words. The Keyword metilmma mnemonic technique to increase initial lesyrand
retention of facts. This method also relies onrgjrapon visual imagery as this method is foundfaiseful among
handicapped learners (McLoone et al. 1986). Imptioeess, we do recoding of the facts as per thersysf facts given in

the texts.
2.2. Assessment Objectives

In order to examine and assess the effectivenefedfinemonics, well-planned sessions were conduryethe
facilitators to fulfill defined learning outcomeBxhibit 1]. These objectives fulfill the scope of this r@sd in relation to

measure the multi-disciplinary learning capability.

Exhibit 1: Learning Outcomes

S. No. | Subjects Learning Outcomes

ELO1 | English Helping Students to memorize vocatyula

ELO2 | English Memorizing words using memory palaEhnhique

MLO1 | Maths Learning of numerical computations usimgge mnemonics
MLO2 | Maths Learning of Derivatives, Integrationdaivergence using visual mnemonics

Mixed Research Methodology has been used to catryhis research. Both primary and secondary metlodd
research have been used to attain optimum and eten@sults. In order to examine and assess thetie#ness of the
Mnemonics, well-planned sessions were conductethdyacilitators. Sixteen Bachelor of Technologsstfyear students
were trained to use different Mnemonics especiallthe context of two subjects: Language (Englah) Mathematics.
Each session lasted for 30 minutes. Total 20 sessiwere taken by the facilitators to train the entd.
The facilitators made an endeavor to analyze thnieg capability of Mnemonics as a teaching pedggo two subjects:
English and Mathematical Concepts. The primary ahjes of the sessions were: to make the studemtdifr with the

usage of different Mnemonics, understanding theeerwbnics usage and to observe whether they inctkag®oficiency
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in crossdisciplinary subjects like English and Mattatical Computation. Two assessments were takeaéh subject
which we have defined as, Pre-Training and Poshifg tests. Preassessment was taken before th@ngraof

Mnemonics and the final assessment was taken théestudents were trained in different Mnemoniosordder to obtain
accurate results, the students were not informeadirance about their final assessment to keepatm#gomness in data

collection. They were informed just an hour befihreir assessment.

Different Mnemonics were used to teach both subjébb improvise vocabulary, Memory Palace technigas
used so that the memorization of words can becaserefor the students. Generally, it is obsenhad students follow
rote learning to prepare their theoretical exanmts'eyTsomehow manage or use rote memory to memdreeelevant
material for their exams and quizzes but they failretain that memorized material for a longer gerof time.
Just a brief introduction of mnemonics was giveth first session. In the samesession a text was go the students.
Some words were highlighted in the text. A few axtrords were also written below the text. The stislevere told to
memorize those words. They were also told thatoamdssessment would be conducted and they wouddhesl to write
those words. After a week the students were toldemall and write the words they had learned frdra text.

The assessment was conducted and the results eceneled.

The introduction of Memory Palace was given in feegond session. The students were apprised of hew t
technique was used by the Greeks and Romans to mnizentbings. They were also told that earlier thehhique was
called The Method of Loci. To begin the trainingiature of a big hall was taken. That picture hachiture, floor mats,
lampshades, etc. The picture was shown to the stsidad they were asked to memorize the minutélslefathe picture.
Two sessions were devoted to this. Each and estedent had to memorize the picture in such a nrathiaé¢ they could
easily visualize each and every object placed & tbom and could make a smooth and effortless memalk to that
hall. Since all sixteen students were to be trainedllemory Palace in a limited time, one commortyrie was finalized
and used as Memory Palace by the facilitator. Theéents were also told that in future they can skaany place which is

familiar to them and make their memory palace.

Through the Memory Palace Technique, the studeate Welped to memorize the names of Twenty-fiveldier
largest rivers. Once the students had memorizegitiere the facilitator associated all twenty-fiveers with twenty five
different objects in that picture. Later that pietwvas shown to the students. The students coalths¢ with each object a
name of the river was attached. They were lateechdk memorize the names of the rivers attachel thi¢ objects.
Since they had already memorized the picture ik them less time to memorize the names of the sivAnother few
sessions were devoted on this exercise. It wagethdhat each and every student had memorizedaimes of the rivers
to their objects. They were asked to close thgsend visit the hall where they could see theasaofi the rivers attached
to the objects. Once this was accomplished thiestis were advised to follow this technique onrtbgin to memorize

other things of different subjects [refer to Apperd, A.1].

The method used for mathematical computations wiasaV or Image Mnemonics. The students were trained
using visual techniques to compute numbers untéeitional computation techniques used by genearaensity students.
However, subjective confusion can be seen in osaalimnemonic which was used for learning trigoniimeables.
For this example, we assume that an equilateraingté has a sidea — the trigonometric values for

sin30°,sin 60°, cos 30°, cos 60°,tan 30°, tan 60°, etc. can be calculated applying properties ofilatgal triangle
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rather forming an image showing these featuresil&iy we can use isosceles right angle triangiéh wwvo equal sides
bea —the corresponding values fé6°,90°, 0°, etc. can be calculated using the geometry anid pasperties of the right
angle triangle. The mathematical approach is mamapact and easy to apply. Ultimately we constringt visual

mnemonic which can be calculated without memorishegvisual picture. This confusion can be ignaaead was tackled
by providing them easier visual techniques. We ugssdal mnemonic methods enabling them to compiitesrgence,
basic differentiation and integration, Trigonometklnemonic, Visual Multiplication by 11 (e.g. 25 X, 23415 X 11,
19768421 X 11, etc.) and fast squaring of numbeding 5 (e.g. 25, 35, 195, etc.) [refer AppendixA2].

After a week the students were called to give thigial assessment randomly. The usage of mobile was
prohibited. They were given 12 minutes to write ttzanes of the objects on one side and the namée afvers on the
other side. The post-training assessment for madtiesnwas conducted for 15 questions for time domadf 5 minutes.
These questions were based on their high learnapghility or fast computation capability withouting traditional
methods to calculate. The students completed tesiron time. Some of them could complete before tiThe results of
those tests are discussed in the section 5. Iméxé section we have explained the statistical outhused for the

research.
3. STATISTICAL ANALYSIS & RESULTS

The item analysis is an important statistical tamldetermine the level of test outcomes (Yuan et2@ll?2).
If an item is too easy or too difficult and failing show the difference between trained studenssores are not properly

scored we find this method insightful. The statitiobjective is to obtain inferences.
3.1. Difficulty Index

The ‘difficulty index’ is a very powerful tool whitis frequently used by researchers in similar watons
(Crocker & Algina, 1986). The difficulty index isv@n in (Bakhoff et al. 2000) suggests that thdialifty index of an
item is a proportion of students who answer a tiest correctly. The higher is the proportion meahs, lower is the
difficulty level. Hence, the lower is the proporiianeans higher is the difficulty level (Wood, 196Te formula for

calculating this index is given by,
p =4t (1)

In equation (1)p; = difficulty index of itemi, A; = Number of correct answers for iténlV; =Number of correct
answers and plus number of incorrect answers damiit The Subjective questions are essay type in natyrthe formula

can be broadly written as:

pP =

| i

(2)

In equation (2)P = Difficulty Index, X = Average MarksR = Range of Marks (Maximum Marks allocated —

Minimum Marks allocated).
3.2. Hypothesis Testing

We assume that; the final tests measure the abiligpmpetence of students after training so, wedegluce that

for the distribution,N (k, s)which has high mean scores, shows a good use ofnttemonic method accurately after
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training. It is important to measure the proportadrexaminees who answered the item correctly én‘shtisfactory zone’
or passing marks determined sufficiently pyyaluecorresponding to the test-statistic. The normageais between 0.0
and 1.0, with a higher value closer to 1 suggestitag item was easier to obtain passing grade.okortraining tests
referred as CRTs (Criterion-Referenced Tests) wiiegecentral idea is to test mastery over methodage for faster
calculation or remembering a list of facts, theghse assumed to be higher closer to 0.9. The sasipée for our

evaluation is less than 30, i.e.,= 16 so, this follows-distribution with(n — 1) = (16 — 1) = 15 degrees of freedom.

Thus, the formula for calculatirtyy (t-statistic) is given by:

« _ X—U _ T(x-x%)2
t= s/\/ﬁ's - \} n

Where,x = Sample data meap,= Assumed mean for null hypothesis= Standard deviation of the sample,

®3)

n = sample size. The values are calculated on judtdissumed null hypothesis for our purpose and preden the
results section. Also, suppose we set our sigmifiedevela at 0.05, so that we have only a 5% chance of ngakimype |

error. The table of descriptive statistics caladiais shown in Exhibit 2 [see next]. In ExhibitE2l = Pre-training Exam
(English), E2 = Post-training Exam (English), E3Pre-training Exam (Maths), E4 = Post-training Exé¥taths).

This summary statistics is calculated from E1, E2, E4 [refer Appendix B].

Exhibit 2: Descriptive Statistics

. Difficul Sample Mean Standard . Critical
Test Subjects Index (tg) X) Deviation (5 Test Statistic values
El 0.10661 3.625 - - -
E2 0.550625 13.76562 6.46652824 -0.7635503 0.228648
E3 0.91666 5.5 - - -
E4 0.45 6.5 4,10030 -2.4388 0.0138438

4. DISCUSSIONS OF RESULTS

From the Exhibit 2, we see that difficulty index fore-training results (E1 \& E2) for English wasm thus,
the question paper had higher difficulty level gefA.3 of Appendix A which contains pre and posifimg score of
students]. This can be translated into the capgldi write correct answer, which is low for preitring test for English.
At the same time, post-training test difficulty @dis higher than 0.5 shows that the question papsrsolved easily by
the students thus, showing higher capability. Sirhil for pre-training test for Maths, the diffitylindex was 0.91,
which shows the question paper was easy for théms,Tshows a high level of solving capability. Tikiculty index for
the post training test for Maths was 0.45 whichssthat question paper was not so easy. Thus, shoew learning
capability of the fast calculation methods which swaained to them using visual mnemonics. We tloeeef
used hypothesis testing to discuss the variahifitthe capabilities measured through assumed meRchsample means
[sample mean for English &,, the sample for maths ,]. The student-t distributions for post trainingutts are shown

in Figure 1.
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Student t-distribution for
English (E2)
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Figure 1: Student T-Distribution

4.1 For test - E2:The p-value (critical value) for left-tailed testt 15 degrees of freedom is derived-at; o5 is
0.228648, which comes in rejection region (-e«, —0.228648]. Thus, we reject null hypothedit, : u, = 15and accept
the alternate hypothesid,, : u, < 15 at 5 percent Chance of making Type | error. Thiggest that a lower sample mean
than 15 shows a good level of learning. In our cdse helps to understand that post-training tessufficiently suggests

that a good level of learning happened with regarthe marks obtained.

4.2 For test - E4The p-value (critical value) for left-tailed tedt 5 degrees of freedom is derived—&f; o5 is
0.013843, Thus, we do not reject the null hypothéigi i1, = 9 and so, it corresponds with the mean assumpticn wa
correct with regards to the students post-trainex results. Hence, we can say that learning laasl not high among

students using the method as the mean score @plxable.
5. CONCLUSIONS

From our research we conclude that, the learningl lean be improved from the usage of mnemonicoia
memory based subjects such as, English Vocabulasy,of Facts etc. However, this opinion differs nmathematical
subjects like, computations, calculus etc. The tatadlity of Image Mnemonics method in mathematEsanfusing for
the random sample of technical degree studenitsirtiportant to note that the coinciding featurégmage mnemonics in
mathematics creates a confusion that, whether tle¢had is a mathematical concept or a mnemonic metho
There is a plenty of scope for further researckhia area. We are suggesting a few topics whichfalieg under this
scope. How teaching pedagogy can be refined usingmmnics in rote memory-based learning and corceptd
learning? In some engineering courses (Comput@nsej Electronics, Electrical, Mechanical Engirmegretc.) where the
positive learning outcomes are based on the merbasgd learning as well as mathematical conceptsdblasirning;

How the experimental results based learning andrththematical concept based learning be tackled? v#mat will be
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teaching pedagogy to adopt this? How can one ascdite adaptability of the mnemonic method whethisrhigh or low

in these technical courses? In this paper we obdeihat it was low for mathematics. A subjectivenparison can be a

breakthrough to study the topic in greater detail.
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APPENDIX A
A.1 Material Used for E1 & E2
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A.2 Materials Used for Maths (E3 & E4)
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Figure 3: Training Material 1
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DIVERGENCE OF AVECTOR

Nlustration of the divergence of a vector

field at point P:
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Figure 4: Training Material 2
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Figure 5: Training Material 3

2 2 195 195
= B / \ 25X 11 =2 [2+5] 5=275 Ans.
35X 11 =3 [3+5] 5= 385 Ans.
25
/85\ / '\ XL 5o [y, 23415 X 11 = 257565 Aus.
5X3 ,x3-6 5X5=25 =380/25 3563 X 11 =39193 Ans.
8§X9 999 X 11 = 10989 Ans.
_795  6/25=625 Ans. = 38025 Ans. 19768421 X 11 = 217452632

=7T225 Ans.

Figure 6: Training Material 4
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APPENDIX B:
Marks Obtained by Students in Exams (E1, E2, E3 & B)

Pre-training Scores for E1

Students 1 2 3 4 5 6 7 8§ 9 10 11 12 13 14 15 16

Marks 6 2 1 5 8 10 4 1 1 1 0 3 5 0 1 10
Post-training Scores for E3

Students 1 2 3 4 5 6 7 8 9 10 1112 13 14 15 I6

Marks 18 L5 225 6 ZL2S AnTs 1% 25 15 1S 3 85 18 175 21 21

Pre-training test Scores for E2

Students 1 2 3 4 5 e 7 &8 9 10 11 12 i3 14 15 16

Marks |5 6 5 5 5 6 4 6 6 6 6 5 5 6 6 6

Post-training test Scores for E4

4 5 ¢ 7 & 9 10 W 12 13 M4 15 16

k.3
LY %

Students |

Mavks |6 5 6 5 8 129 8 10 0 7 5 1 111 4

Figure 7
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